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INTRODUCTION
During the last two decades, the rate of multiple pregnan-
cies has increased due to the expanded use of fertility stimu-
lating therapy (1, 2). Increase in the frequency of multiple
gestations is a concern because of the association with a vari-
ety of adverse pregnancy outcomes. The complication rates,
of multiple gestations, correlates with the number of fetuses.
The perinatal morbidity reported in twin gestations is two
to three times higher than in singleton pregnancies (3, 4). 
Gestational diabetes mellitus (GDM) is one of the most
common medical complications observed during pregnancy
(5) with an incidence of 2.2% in Korea (6). GDM has also
been reported to be associated with adverse perinatal outcomes
including macrosomia, neonatal hypoglycemia, jaundice,
respiratory distress syndrome, polycythemia and hypocal-
cemia. All of these perinatal problems have been reported in
neonates born to women with a history of GDM (6, 7). GDM
and twin pregnancies share several common risk factors such
as, advanced maternal age, marked weight gain throughout
gestation, and an increased frequency of maternal obesity.
With respect to the etiology of GDM, several authors sug-
gest pregnancy-related hormones such as gestagens, estro-
gens and human placental lactogen (hPL) which rise begin-
ning in the 20th gestational week (8). In addition, the preva-
lence of gestational diabetes has been associated with increased
placental mass and high hPL levels (8). In twin pregnancies,
increased levels of these hormones may influence the frequen-
cy of GDM through their antagonistic actions on insulin (8).
The increased risk of perinatal loss associated with twin preg-
nancies may be exacerbated by the additional adverse effects
of superimposed GDM. However, there is limited informa-
tion in the literature regarding this issue (9).
We hypothesized that altered carbohydrate metabolism
would increase adverse perinatal outcomes in twin pregnan-
cies in a manner similar to singleton pregnancies (9, 10). The
purpose of this study was to compare perinatal outcomes
between twin pregnancies complicated by GDM and those
unaffected by GDM.
MATERIALS AND METHODS
A total of 1,154 twin pregnancies who delivered at Cheil
General Hospital, between January 1998 and December
2002 were recruited to participate in a retrospective analy-
sis. Out of a total of 1,154 twin pregnancies, 37 women had
the diagnosis of GDM. Four twin pregnancies with GDM
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Perinatal Outcome in Twin Pregnancies Complicated by Gestational
Diabetes Mellitus: A Comparative Study
The purpose of this study is to compare perinatal outcomes of twin pregnancies
complicated by gestational diabetes (GDM) with those unaffected by GDM. A total
of 1,154 twin pregnancies who delivered at Cheil General Hospital, between Jan-
uary 1998 and December 2002 were recruited to participate in a retrospective analy-
sis. Out of these twin pregnancies, 37 women were had GDM. Four pregnancies
exposed to GDM were excluded due to the loss of medical records; therefore 33
twin pregnancies exposed to GDM were enrolled. We matched the GDM pregnan-
cies with pregnancies unaffected by GDM in a 1:2 ratio; therefore there were 33
GDM/66 without GDM who delivered during the study period. Our findings show
that there were no significant differences including birth weight, Apgar score, respi-
ratory distress syndrome, meconium aspiration pneumonia, transient tachypnea of
new born, hyperbilirubinemia, hypoglycemia, hypocalcemia and congenital anoma-
lies. Therefore, well controlled GDM may not increase perinatal complications in
twin pregnancies. Careful pregnancy management and fetal surveillance in twin
pregnancies is important to decrease perinatal complications and maintain a sound
pregnancy and healthy offspring.
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were excluded due to loss of the medical records; therefore
there were 33 twin pregnancies affected by GDM that were
enrolled in this study. Thirty three pregnancies with GDM
were matched with 66 without GDM in a 1:2 ratio. All preg-
nancies delivered during the study period. The criteria used
to match patients included chorionicity, maternal age, parity,
body-mass-index (BMI) and gestational age at delivery. 
Screening of all pregnant women between 24 and 28 weeks
of gestation was carried out by measurement of serum or
plasma glucose with the 50 g oral glucose challenge test
(OGTT). A 1-hr post screen value of 130 mg/dL or more was
considered positive and was followed by a 100 g diagnostic
OGTT (11).
Diagnosis of GDM was based on the recommendations of
the Fourth International Workshop-Conference on Gesta-
tional Diabetes, which adopts the Carpenter-Coustan crite-
ria (11, 12). The plasma glucose threshold values were: 95,
180, 155 and 140 mg/dL for fasting, 1-hr, 2-hr and 3-hr
respectively. GDM was diagnosed whenever 2 or more of the
above values were met or exceeded. All pregnant women
diagnosed GDM were followed closely. Their care included
individualized nutritional counseling from a qualified dieti-
tian. This took into consideration a women’s pre-pregnancy
weight, activity level, dietary intake and weight gain, instruc-
tions on how to self-monitor glucose levels. All women were
asked to check levels five times daily during pregnancy (fast-
ing, two hours each postprandial and before bedtime). The
recommended capillary blood glucose concentration for fast-
ing or before bedtime levels were at least 60 mg/dL and no
more than 95 mg/dL and levels two hours postprandial of
no more than 120 mg/dL. Insulin therapy was initiated if
there were more than twenty percent exceeded the recom-
mended capillary glucose levels despite diet therapy. 
Maternal demographic characteristics, pregnancy risk fac-
tors and complications were examined in each group. Neona-
tal outcome variables including respiratory distress syndrome
requiring mechanical ventilation, hyperbilirubinemia requir-
ing transfusion or phototherapy and hypoglycemia (plasma
glucose<30 mg/dL). Statistical analysis included the chi-
square test and the Student t test. SPSS version 10.0 was
used and a p-value below 0.05 was considered statistically
significant.
RESULTS
During the study period, a total of 43,327 pregnant women
delivered at our institution and 1,154 (2.7%) were twin deli-
veries. Among these twin deliveries, 37 twin gestations were
affected by GDM (3.2%) and among 42,173 singleton deliv-
eries, 921 pregnant women were affected by GDM (2.2%).
Demographic characteristics of the 33 twin pregnancies rec-
ruited to participate in this study are shown in Table 1. There
was no statistical difference in maternal age, parity, pre-preg-
nant BMI, weight gain during gestation and gestational age
at delivery. 
The comparison between perinatal complications in 33
cases of twin pregnancies complicated by GDM and 66 cases
of twin pregnancies unaffected by GDM is shown Table 2.
No significant differences were found in regard to the birth
weight, Apgar score, respiratory distress syndrome, meconi-
um aspiration pneumonia, transient tachypnea of newborn,
hyperbilirubinemia, hypoglycemia, hypocalcemia and con-
genital anomalies. 
Twenty seven of the twin pregnancies affected by GDM
were controlled without insulin therapy. Only 6 women need-
ed insulin therapy to control GDM. All six patients treated
with insulin had their blood glucose controlled within the
recommended range.
Values are presented as mean±standard deviation.
GDM, Gestational diabetes mellitus; BMI, Body mass index; NS, Not









Maternal age (yr) 33.1±2.9 32.9±3.1 NS
Parity (median [range]) 0.2 (0-2)  0.2 (0-1)  NS
Prepregnant BMI (kg/m
2) 21.5±2.6 21.0±2.2 NS
Weight gain during 14.2±5.2 16.3±5.1 NS
gestation (kg)
GA at delivery (weeks) 36.2±2.1 36.3±1.7 NS
Table 1. Demographic comparisons between pregnancies with
and without GDM
Values are presented as mean±standard deviation.
GDM, Gestational diabetes mellitus; NS, Not significant (p ≥.05); RDS,
Respiratory distress syndrome; MAP, Meconium aspiration pneumonia;
TTN, Transient tachypnea of newborn; NICU, Neonatal intensive care
unit; IUFD, Intrauterine fetal death.
*The values excluded three infants of intrauterine fetal death. 
� The values
excluded two infants of intrauterine fetal death.








Mean birth weight (g) 2440.3±530.3 2423.9±397.7 NS
Apgar score <7
1 min 3 (4.8%)* 11 (8.5%)
� NS
5 min  0* 0
� NS
RDS 15 (22.7%) 20 (15.2%) NS
MAP 1 (1.5%) 1 (0.8%) NS
TTN 2 (3.0%) 7 (5.3%) NS
Hyperbilirubinemia 12 (18.2%) 29 (22.0%) NS
Hypoglycemia 1 (1.5%) 1 (0.8%) NS
Hypocalcemia 14 (21.2%) 20 (15.2%) NS
Congenital anomaly 3 (4.5%) 3 (2.3%) NS
IUFD 3 (4.5%) 2 (1.5%) NS
50 g-screening (mg/dL) 163.3±20.6 113.4±12.2 0.000
Table 2. Peripartum complications of twin pregnancies with and
without GDMGestational Diabetes in Twin Pregnancies 459
There were three cases of intrauterine fetal death in two
diabetic patients both fetal deaths were in pregnancies with
a monochorionic diamniotic twin gestation and a single fetal
death was found in a dichorionic diamniotic twin gestation.
In non-diabetic patients, there were two cases of single int-
rauterine fetal death, one in a monochorionic diamniotic twin
gestation and the other in a dichorionic diamniotic twin preg-
nancy.
DISCUSSION
Clinical interest in the relationship between placental size
and the incidence of GDM has stimulated numerous reports
concerning the frequency of glucose intolerance in twin ges-
tations. Although human placental lactogen levels have been
found to be higher in twin pregnancies, several investigators
using intravenous glucose tolerance test data concluded that
twin gestation is not a risk factor for GDM (8, 13-15). In
this study, the incidence of GDM in twin pregnancies (3.2%)
was not significantly higher than that in singleton pregnan-
cies (2.2%). This observation is consistent with other reports
(15).
It is well documented that twin pregnancy and GDM
increase perinatal complications when both are present in a
pregnancy (5, 16). Moreover, women who develop gestational
diabetes have a 17 to 63 percent risk of developing overt dia-
betes mellitus within 5 to 16 yr after the index pregnancy.
Women who had marked hyperglycemia during or soon after
pregnancy, who are obese, or whose GDM was diagnosed
before 24 weeks of gestation have a particularly higher risk of
developing overt diabetes (5). Twin pregnancies have a higher
general perinatal risk; this may be exacerbated by GDM.
The purpose of this study was to compare perinatal out-
comes between twin pregnancies complicated by GDM and
those unaffected by GDM. However, GDM twin pregnan-
cies did not show higher peripartum complications. A pos-
sible explanation for this finding might be that in our high
risk clinics, there is a careful management protocol for GDM
and multiple gestations. This most likely results in a lower
rate of adverse perinatal outcomes. 
Nevertheless, a much larger prospective study is needed
to determine whether GDM twin pregnancies have increased
perinatal complications despite good diabetic control. It is
suggested that well controlled GDM may prevent perinatal
complications in twin pregnancy. Therefore, intensive preg-
nancy management and fetal surveillance in twin pregnancies
is important to decrease perinatal complications and main-
tain a sound pregnancy and healthy offspring.
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